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SPLOGHQKDOO#HFXHGXDX!
7KLVSDSHUUHSRUWVDQH[SORUDWLRQLQWRWKHXVHRIDFRPELQDWLRQRIVHPLRWLFUHVRXUFHVZKHQ
WHDFKLQJWKHSDUWZKROHPRGHORIIUDFWLRQV7KHVWXG\LQYROYHGDVLQJOHFDVHVWXG\RIRQH
FODVV WHDFKHU DQG VL[ VWXGHQWV LQ DQ $XVWUDOLDQ SULPDU\ FODVVURRP 8VLQJ YLGHR DV WKH
SUHGRPLQDWH UHVHDUFK WRRO LW ZDV SRVVLEOH WR GHVFULEH KRZ JHVWXUH DQG ODQJXDJH ZHUH
FRPELQHGZLWK WZRDQG WKUHHGLPHQVLRQDO UHSUHVHQWDWLRQVRI IROGLQJSDSHU IUDFWLRQZDOOV
DQGQXPEHU OLQHV WREXLOG LPDJHV WKDWDSSHDUHG WRHQKDQFHVWXGHQWVXQGHUVWDQGLQJRI WKH
SDUWZKROH PRGHO RI IUDFWLRQV , FRQMHFWXUH WKDW WKH YDULHW\ VHPLRWLF UHVRXUFHV LQFOXGLQJ
JHVWXUHVKRXOGKDYHPRUHSURPLQHQFHLQWHDFKHU¶VSODQQLQJGRFXPHQWV

7UDGLWLRQDOO\ FODVVURRPEDVHG UHVHDUFK DERXW HIIHFWLYH WHDFKLQJ DQG OHDUQLQJ KDV
WHQGHGWRIRFXVRQWKHDQDO\VLVRIDXGLRUHFRUGLQJV6IDUG:LWKWKHHPHUJHQFHRI
DGYDQFHGGLJLWDOYLGHRUHFRUGLQJDQGDQDO\VLVWHFKQRORJLHVWKHVXEWOHWLHVDQGFRPSOH[LWLHV
RIWKHOHDUQLQJSURFHVVFDQPRUHHDVLO\ EHFDSWXUHGUHFRUGHGREVHUYHGDQGDQDO\VHG
WKXVIDFLOLWDWLQJDGHHSHUXQGHUVWDQGLQJRIKRZOHDUQLQJWDNHVSODFH2¶+DOORUDQ,W
ZDVRILQWHUHVWWKHUHIRUHWRWKHUHVHDUFKHUZKROHFWXUHUVLQSULPDU\PDWKHPDWLFVHGXFDWLRQ
DWDWHUWLDU\OHYHOWRXVHDGYDQFHGGLJLWDOWHFKQRORJ\DQGDILQHJUDLQHGOHQVWRLQYHVWLJDWH
RQ D PLFUR OHYHO KRZ GLIIHUHQW VHPLRWLF UHVRXUFHV VXFK DV JHVWXUH WZR DQG WKUHH
GLPHQVLRQDOUHSUHVHQWDWLRQVDQGODQJXDJHZHUHFRPELQHGLQRUGHUWREXLOGLPDJHVRIWKH
SDUWZKROH PRGHO RI IUDFWLRQV LQ WKH LQVLWX VHWWLQJ RI WKH FODVVURRP ,Q WKLV DUWLFOH WKH
DXWKRU LV UHSRUWLQJ RQ D FDVH VWXG\ ZKLFK H[SORUHG KRZ RQH WHDFKHU XVHG D QXPEHU RI
VHPLRWLF UHVRXUFHV LQFOXGLQJ JHVWXUH ODQJXDJH DQG UHSUHVHQWDWLRQV 7KHVH VHPLRWLF
UHVRXUFHVZHUHDWWLPHVSODQQHGE\WKHWHDFKHUDQGDWRWKHUWLPHVXVHGVSRQWDQHRXVO\
&RQFHSWXDO)UDPHZRUNDQG7KHRUHWLFDOSHUVSHFWLYH
7KLV VWXG\ ZDV XQGHUSLQQHG E\ VRFLRFXOWXUDO WKHRU\ ZKLFK HPSKDVLVHV WKH VRFLDO
VHWWLQJ RI WKH FODVVURRP DQG WKH FRQFHSW RI D FRPPXQLW\ RI OHDUQHUV 5RJRII 
:KHUHDV LQ WUDQVPLVVLYH DSSURDFKHV WKH UROH RI WKH WHDFKHU LV WR WUDQVPLW LQIRUPDWLRQ
VRFLRFXOWXUDO WKHRU\HPSKDVLVHVKRZVWXGHQWVHQJDJHLQVRFLDODFWLYLW\EHIRUHDQGGXULQJ
LQGLYLGXDOLVLQJNQRZOHGJH IRU WKHPVHOYHV -DZRUVNL 2YHUDOO VRFLRFXOWXUDO WKHRU\
PDNHVWKHDVVXPSWLRQWKDWDOOPHQWDODFWLRQV³DUHLQHYLWDEO\VLWXDWHGLQFXOWXUDOKLVWRULFDO
DQGVRFLDOVHWWLQJV´0RUWLPHU	6FRWWS:LWKLQVRFLRFXOWXUDOWKHRU\6IDUG¶V
 WKHRU\ RI µFRPPRJQLWLRQ¶ ZDV FHQWUDO WR IUDPLQJ WKLV UHVHDUFK VWXG\ 
&RPPRJQLWLRQ XQLILHV WKLQNLQJ DQG FRPPXQLFDWLQJ SHUFHLYLQJ OHDUQLQJ DV D
SDUWLFLSDWLRQLVWSURFHVVLQZKLFKUHDOLVDWLRQVVXSSRUWWKHJUDGXDOGHHSXQGHUVWDQGLQJRIWKH
DEVWUDFWPDWKHPDWLFV
Combining Semiotic Resources  
6RFLRFXOWXUDO WKHRU\ HPSKDVLVHV WKDW OHDUQLQJ LV PHGLDWHG WKURXJK WRROV VXFK DV
FRQFHSWV ODQJXDJH DQG DUWHIDFWV DQG DV VWXGHQWVPDVWHU WKHLU XVH RI WRROV WKHLU OHDUQLQJ
LQFUHDVHV9\JRWVN\3DOLQFVDUSFRQWHQGVWKDW³7KHVHVHPLRWLFPHDQV


DUHERWK WKH WRROV WKDW IDFLOLWDWH WKHFRFRQVWUXFWLRQRINQRZOHGJHDQG WKHPHDQV WKDWDUH
LQWHUQDOL]HG WR DLG IXWXUH LQGHSHQGHQW SUREOHP VROYLQJ´ 6SRNHQ ODQJXDJH LV WKH PDMRU
VHPLRWLFUHVRXUFHLQOHDUQLQJ*ULIILWKVDQGEHFDXVHWKLVLVFRQQHFWHGZLWKWKLQNLQJ
DQGUHDVRQLQJLWOLHVDWWKHKHDUWRIRXUXQGHUVWDQGLQJRIWKHZRUOG,WLVQRZHPHUJLQJWKDW
JHVWXUH LV DOVRDFRPSRQHQWRI WKLQNLQJDQGH[SODLQLQJ +ZDQJ	5RWK5DGIRUG
*HVWXUH LVYHU\ LPSRUWDQWDV³SK\VLFDOJHVWXUHVDSSHDU WREHHVVHQWLDO WR WHDFKHU¶V
DELOLW\WRFRQGXFWWKHLUSUDFWLFH´$OLEDOL	1DWKDQS$XVHIXOIUDPHZRUNWKDW
GHOLQHDWHVW\SHVRIJHVWXUHVLQFOXGLQJSRLQWLQJDQGPHWDSKRULFJHVWXUHVKDVEHHQRXWOLQHG
E\$OLEDOLDQG1DWKDQWKLVFDWHJRULVDWLRQLVSHUWLQHQWZKHQDQDO\VLQJWKHVHPLRWLF
UHVRXUFHVDWSOD\LQWKHWHDFKLQJ±OHDUQLQJRIPDWKHPDWLFDOFRQFHSWV$QLPSRUWDQWSRLQW
PDGH E\ /HPNH LV WKH FRQQHFWLRQ EHWZHHQ GUDZLQJV DQG JHVWXUH /HPNH  S 
DVVHUWV WKDW ³3LFWXUHV DUH LQ VRPH VHQVHRULJLQDOO\ WUDFHVRI JHVWXUHV LQ WKH VDQGRQW KH
SDSHU RQW KH EHGURRP ZDOO ZLWK FUD\RQ EXW ZLWK HODERUDWH W\SRORJLFDO FRQYHQWLRQV´
:KHUHDV RXU XQGHUVWDQGLQJ RI WKH YDOXH RI XVLQJ VHPLRWLF UHVRXUFHV LV JHQHUDOO\ ZHOO
HVWDEOLVKHG2¶+DOORUDQPRUHUHVHDUFKLVQHFHVVDU\WRIXUWKHUXQGHUVWDQGWKHUROH
WKDWJHVWXUHSOD\VLQFRPELQDWLRQZLWKRWKHUWKLQNLQJWRROV5DGIRUG
Teaching Fractions 
)UDFWLRQV DUH GLIILFXOW WR WHDFK DQG FKDOOHQJLQJ IRU VWXGHQWV WR OHDUQ +DUYH\ 
/HPNH'LIIHUHQWUHSUHVHQWDWLRQVPD\EHXVHGLQWKHFODVVURRPWRFRFRQVWUXFWWKH
PHDQLQJRIIUDFWLRQV%DOO(QJOLVKDQG+DOIRUGDVVHUWWKDWWKHUHSUHVHQWDWLRQ
RIWKHIUDFWLRQQHHGVWREHVHOHFWHGFDUHIXOO\LQRUGHUWRIDFLOLWDWHVWXGHQWV¶XQGHUVWDQGLQJ
EHFDXVHVRPHPRGHOVDQGFRQVWUXFWVKDYHOLPLWHGYDOXHGLQGHYHORSLQJDSSURSULDWHLPDJHV
LQ VWXGHQWV¶PLQGV )D]LR DQG 6LHJODU  VXJJHVW WKDWZKHQ WHDFKLQJ WKH FRQFHSWXDO
XQGHUVWDQGLQJ RI IUDFWLRQV SURFHGXUHV XVLQJ V\PEROV VKRXOG EH LQWURGXFHG DORQJVLGH
PDQLSXODWLYHV:KHUHDV LQ WKH SDVW PDWKHPDWLFV HGXFDWRUV UHFRPPHQGHG VWXGHQWV OHDUQ
PDWKHPDWLFDO FRQFHSWV WKURXJK RQH VHW RI PDQLSXODWLYHV LQ D SUHVFULEHG ZD\ %UXQHU
PDWKHPDWLFVHGXFDWRUVQRZDVVHUWWKDWVWXGHQWVVKRXOGEHLQWURGXFHGWRDYDULHW\RI
PRGHOVFUHDWLQJDULFKHUXQGHUVWDQGLQJ6IDUGRXWOLQHVKRZDULFKXQGHUVWDQGLQJRI
DPDWKHPDWLFDOFRQFHSWPD\EHFRQVWUXFWHGWKURXJKVWXGHQWVHQJDJLQJZLWKGLIIHUHQWWDVNV
RUGHHGVWKDWKLJKOLJKWGLIIHUHQWFRQVWUXFWVRIWKHPDWKHPDWLFDOFRQFHSW&ODUNHDQG5RFKH
 RXWOLQHG KRZ WKH UHFWDQJXODU DUHD PRGHO LV DQ HIIHFWLYH UHSUHVHQWDWLRQ WR WHDFK
HTXLYDOHQWIUDFWLRQV0LWFKHOOFDXWLRQVWKDWWKHSDUWZKROHPRGHORIIUDFWLRQVKRXOG
QRWEHWKHRQO\PRGHORIIUDFWLRQVWKDWLVLQWURGXFHGLQWKHPDWKHPDWLFVFODVVURRP
3XUSRVHDQG5HVHDUFK4XHVWLRQ
,QWKLVUHVHDUFKWKHDXWKRUDLPVWRLQIRUPPDWKHPDWLFVHGXFDWRUVDERXWWKHQDWXUHRID
WHDFKHU¶VXVHRISDUWLFXODUUHSUHVHQWDWLRQVZKHQWHDFKLQJIUDFWLRQVLQDQDWXUDOLVWLFVHWWLQJ
RIWKHFODVVURRPDQGKRZFHUWDLQFRPELQDWLRQVRIVHPLRWLFUHVRXUFHVDOORZHGVWXGHQWVWR
FUHDWH DU REXVW LPDJH RI WKH SDUWZKROH PRGHO RI IUDFWLRQV 7KH IROORZLQJ UHVHDUFK
TXHVWLRQVZHUHFRQVWUXFWHGWRJXLGHWKHUHVHDUFK
:KDW ZHUH WKH GLIIHUHQW FRPELQDWLRQV RI VHPLRWLF UHVRXUFHV XVHG E\ WKH WHDFKHU WR
FRQYH\PDWKHPDWLFDOLPDJHV"
+RZGLGWKHVHVHPLRWLFUHVRXUFHVDIIHFWVWXGHQWV¶XQGHUVWDQGLQJRIIUDFWLRQV"


0HWKRGRORJ\
$FDVHVWXG\PHWKRGRORJ\ZDVDGRSWHGEHFDXVHLWVXLWHGFROOHFWLQJPXOWLSOHVRXUFHVRI
GDWD LQ DU LFK FRQWH[W <LQ $ FDVH VWXG\ LV D ERXQGHG V\VWHPZKLFK DOORZV WKH
UHVHDUFKHU WR JDLQ DQ XQGHUVWDQGLQJ RI SHRSOH VLWXDWLRQV HYHQWV RU SURJUDPV LQYROYHG
<LQ  :LWKLQ WKLV DSSURDFK WKHUH ZHUH HOHPHQWV RI DFWLRQ UHVHDUFK 0F1LII 	
:KLWHKHDG9LGHRZDVWKHPDLQGDWDFROOHFWLRQWRROGXHWRLWVWKHDELOLW\WRFDSWXUH
REMHFW PDQLSXODWLRQ DQG JHVWXUH )OHZLWW 7KH VXEMHFWV RI WKLV UHVHDUFK ZHUH D
WHDFKHU DQG D VPDOO JURXS RI VL[ VWXGHQWV IURP D ORZIHH LQGHSHQGHQW VFKRRO LQ0HWUR
3HUWK :HVWHUQ $XVWUDOLD 7KH VL[ VWXGHQWV LQ <HDU VL[ ZHUH ZLWKGUDZQ IURP WKHLU
PDLQVWUHDP FODVV IRU LQWHQVLYH PDWKHPDWLFV WXLWLRQ EHFDXVH WKH\ KDG H[SHULHQFHG VRPH
GLIILFXOWLHVLQOHDUQLQJPDWKHPDWLFV7KHWHDFKHUZDVDIHPDOHH[SHULHQFHGWHDFKHUZKRLV
UHVSRQVLEOH IRU VXSSRUWLQJ VWXGHQWV ZKR KDYH QXPHUDF\ GLIILFXOWLHV 7KH WHDFKHU ZDV
VHOHFWHG GXH WR KHU EHOLHI LQ WKH YDOXH RI GHYHORSLQJ QXPEHU VHQVH DQG KHU LQWHUHVW DQG
ZLOOLQJQHVVWRWDNHSDUWLQWKHVWXG\
Data Collection 
'DWDZHUH FROOHFWHG IURPPXOWLSOH VRXUFHV RYHU WZR WHUPV ,QLWLDOO\ WKH WHDFKHUZDV
LQWHUYLHZHGDERXWKHU ORQJWHUPSODQQLQJWKDWVKHSHUFHLYHGZDVDSSURSULDWH WRXQGHUSLQ
WKLV SURFHVV7KH KHDGLQJV IRU WKHVHZHUH FRQWHQW DUHDV WR EH FRYHUHG WKHPDLQ DFWLYLW\
NH\ FRQWHQW DQG FRQFUHWH UHSUHVHQWDWLRQV KRPHZRUN DQG DVVHVVPHQW .DWK\ WKHQ
SURYLGHGVKRUWWHUPSODQVZLWKWKHKHDGLQJVRIIRFXVUHVRXUFHV ODQJXDJHDFWLYLWLHVNH\
TXHVWLRQVDQGUHIOHFWLRQV
7KH WHDFKLQJRI WKH WKUHH VHOHFWHG OHVVRQV IURP<HDU VL[ZDVYLGHRHGZRUNVDPSOHV
ZHUHFROOHFWHGDQGWKHUHVHDUFKHUFRQGXFWHGVHPLVWUXFWXUHGIRFXVJURXSLQWHUYLHZVZLWK
WKH VWXGHQWV DERXW KRZ WKH\ SHUFHLYHG WKH OHDUQLQJ H[SHULHQFHV DQG KRZ WKH ODQJXDJH
UHSUHVHQWDWLRQV DQG GUDZLQJV KHOSHG WKHP WR XQGHUVWDQG WKH YDULRXV FRQFHSWV7KH WKUHH
OHVVRQV FKRVHQ IRU WKH LQGHSWK DQDO\VLV ZHUH D VHTXHQFHG VHW RI IUDFWLRQ OHVVRQV WKDW
IRFXVVHGRQWKHSDUWZKROHPRGHORIIUDFWLRQV7KHUHVHDUFKIRFXVHGRQWKHLPDJHVXVHGE\
WKH WHDFKHU WR LOOXPLQDWH DS DUWZKROH IUDFWLRQ $V WKH IRFXV IRU WKH UHVHDUFK LV KRZ
WHDFKHUVGHYHORSVWXGHQWVFRQFHSWXDOXQGHUVWDQGLQJJHVWXUHVWKDWZHUHFOHDUO\LGHQWLILDEOH
DVLPLWDWLQJDSURFHVVRIFUHDWLQJSDUWVRIDZKROHVXFKDVIROGLQJPDUNLQJDQGJURXSLQJ
ZHUHIRFXVVHGRQUDWKHUWKDQRWKHUJHVWXUHVVXFKDVSRLQWLQJDWV\PEROV$OLEDOL	1DWKDQ

Data Analysis 
7KH GDWD FROOHFWHG IURP WKH <HDU F ODVVURRP ZKLFK FDSWXUHG WKH FRPELQDWLRQ RI
UHSUHVHQWDWLRQVGUDZLQJVODQJXDJHDQGJHVWXUHWRWHDFKIUDFWLRQVZDVDQDO\VHGXVLQJDQ
DQDO\WLFDODSSURDFKWDNHQDQGDGDSWHGIURPWKH(ULNVRQ¶VPRGHO,WXVHGFRPSXWHU
VRIWZDUH19,,92WRDQDO\VHWKHWUDQVFULSWVDQG6WXGLRFRGHWRVXSSRUWWKHYLGHRDQDO\VLV
,QLWLDOO\ XVLQJ 6WXGLRFRGH VRIWZDUH WKHPHV RU FRGHV RI JHVWXUHV UHSUHVHQWDWLRQV DQG
GUDZLQJVZHUHWKHIRFLIRUWKLVILQHJUDLQHGDQDO\VLV19LLYRZDVWKHQXWLOLVHGWRIXUWKHU
DQDO\VHWKHGLVFRXUVHDQGZRUNVDPSOHV$WWKLVVWDJHWKHDQDO\VLVSURJUHVVHGWRIRFXVRQ
KRZWKHVHGLIIHUHQWVHPLRWLFUHVRXUFHVZHUHXVHGVLPXOWDQHRXVO\WRVXSSRUWHDFKRWKHUWR
FUHDWH RQH LPDJH RUPHWDSKRU LH FXWWLQJ8VLQJ WKH ILQGLQJV IURP WKH 6WXGLRFRGH DQG
1YLLYR DQDO\VLV D PDWUL[ ZDV FUHDWHG WR IDFLOLWDWH WKLV SURFHVV )LQDOO\ WKH VWXGHQWV¶
UHVSRQVH WR WKHVH OHDUQLQJ H[SHULHQFHV ZDV DQDO\VHG 7R JDLQ GLIIHUHQW SHUVSHFWLYHV WKH
DXWKRUSUHVHQWHGWKHVHILQGLQJVWRWKHWHDFKHUIRUKHUFRPPHQWVDQGUHIOHFWLRQV


5HVXOWV
,Q WKLV VHFWLRQ WKH DXWKRUSUHVHQWV VRPHNH\ ILQGLQJV WKDW HPHUJHG IURP WKH DQDO\VLV
DERXW WKH GLIIHUHQW FRPELQDWLRQV RI VHPLRWLF UHVRXUFHV XVHG E\ WKH WHDFKHU WR FUHDWH
PDWKHPDWLFDOLPDJHVLQWKHPLQGVRIWKHVWXGHQWV
 A Rich Combination of Semiotic Resources  
7KHVHPLRWLFUHVRXUFHVLGHQWLILHGLQWKHGHOLYHU\RIWKHVHLPDJHVZHUHJHVWXUHSUH
GHVLJQHGSDSHUUHSUHVHQWDWLRQVFRXQWHUVGUDZLQJVFUHDWHGEHIRUHWKHOHVVRQDQGGUDZLQJV
FUHDWHGGXULQJWKHOHVVRQ ODQJXDJHDQGV\PEROLFQRWDWLRQ2QHH[DPSOHRIKRZYDULRXV
VHPLRWLF UHVRXUFHV ZHUH FRPELQHG LQ DQ KROLVWLF ZD\ WR FUHDWH D VXSSRUWHG LPDJH RI D
VLQJOHPDWKHPDWLFDOPHWDSKRURIDIUDFWLRQZDVQRWHGLQWKHILUVWOHVVRQRQIUDFWLRQV,QWKLV
VHFWLRQ RI WKH OHVVRQ WKH WHDFKHU SURYLGHG D FRPELQDWLRQ RI ODQJXDJH JHVWXUH GUDZLQJV
DQGIROGHGSDSHUZKLFKDOOFRQWULEXWHGWRZDUGVEXLOGLQJDQLPDJHRIDQDUHDGLYLGHGLQWR
HTXDOSRUWLRQV,QLWLDOO\WKHVWXGHQWVFUHDWHGWKHLURZQZDOOE\XVLQJWKHVHPLRWLFUHVRXUFH
RI IROGLQJ SDSHU UHFWDQJOHV LQWR GLIIHUHQW HTXDO VL]H SLHFHV VXFK DV KDOYHV TXDUWHUV DQG
HLJKWKV7KHWHDFKHUWKHQKDGWKHVWXGHQWVSOD\DSUHSUHSDUHGIUDFWLRQJDPHWKDWDOVRXVHG
LPDJHU\RIDZDOOZLWKEULFNVXVLQJWKHGLIIHUHQWDUHDRIWKHGUDZQEULFNVWRUHSUHVHQWWKH
SURSRUWLRQV RI WKH IUDFWLRQV 7KLV JDPH LV UHFRPPHQGHG E\&ODUNH5RFKH DQG0LWFKHOO
 DV XVHIXO IRU GHYHORSLQJ DQ XQGHUVWDQGLQJ RI IUDFWLRQV DQG HTXLYDOHQW IUDFWLRQV
:KHQ WKH VWXGHQWV ZHUH SOD\LQJ WKH JDPH LW ZDV QRWHG WKDW WKH WHDFKHU VXSSRUWHG WKH
FUHDWLRQRIWKLVZDOOLPDJHZLWKVSDWLDOODQJXDJH³Can you see that space ? …. If I put a 
line on the quarter, can you see that it is equivalent to two eighths?” $VWKHVH
YHUEDODQGFRQFUHWHVHPLRWLFUHVRXUFHVZHUHEHLQJXVHGWKHWHDFKHUPDGHWKHJHVWXUHVRI
UHSHDWHGO\ PRYLQJ KHU KDQGV WR VKRZ KRZ VKH FRPSDUHG WKH WZR VHFWLRQV RI WKH ZDOO
:KHQDVNHGDERXW WKLVDFWLYLW\WKHVWXGHQWVZHUHDEOHWRGLVFXVVWKHLQWHQGHG
OHDUQLQJRXWFRPHRIFRQVLGHULQJWKHSK\VLFDOUHODWLRQVKLSVRIIUDFWLRQV$VDQH[DPSOHRI
WKH IRFXV RQW KH SK\VLFDO UHODWLRQVKLSZKHQ DVNHG DERXW IUDFWLRQV 3HWHU D SVHXGRQ\P
VWDWHG
:HOHDUQHGDERXW IROGLQJ IUDFWLRQVDQGZH OHDUQHGKRZDKDOIFRXOGEH WKUHH VL[WKV$QQ>DQRWKHU
VWXGHQW@ VWDWHGKRZZHFDQ IROG IUDFWLRQV  VRZKHQZH UROO WKHGLFHDQG UROORQH IRXUWKEXW \RX
KDYHDOUHDG\FRORXUHGWKHPDOOLQ\RXFDQFRORXULQWZRHLJKWKVVWXGHQWJHVWXULQJDWWKHVWDJHWKH
FRORXULQJLQSURFHVVRIORRNLQJIRUDQDUHDWKDWZDVHTXLYDOHQW
2QWKHZD\WRVXFFHVVIXOO\FRPSOHWLQJWKLVPDWKHPDWLFDOWDVNWKHVWXGHQWVSK\VLFDOO\
FRPSDUHGWKHZDOODUHDVWRILQGRXWZKLFKIUDFWLRQVZHUHHTXLYDOHQWV7KLVW\SHRIDFWLYLW\
DOLJQV LWVHOI ZLWK 6IDUG¶V GHILQLWLRQ RI D GHHG  LQ ZKLFK VWXGHQWV FRPSOHWH WKH
PDWKHPDWLFVZLWKLQWKHFRQWH[WRIWKHWDVNRQO\7KHVWXGHQWVZHQWWKURXJKWKHUHDVRQLQJ
SURFHVVWKDWDUHDVFRXOGEHIROGHGLQWRGLIIHUHQWHTXDOVL]HGSLHFHVDQGWKHQWKDWWKHVHDUHDV
FRXOGEHFRPSDUHG WRVHH WKDW WKH\DFWXDOO\DUHSDUWRI WKHVDPHDUHD7KLVVXJJHVWV WKDW
XVLQJ WKH JDPH FRPELQHG ZLWK ODQJXDJH DQG JHVWXUH ZDV HIIHFWLYH IRU FUHDWLQJ RQH
UHDOLVDWLRQ DSURFHGXUH WKDW OLQNV WKHDEVWUDFWPDWKHPDWLFVZLWK WKHFRQFUHWH WDVNRI DQ
DUHD SDUWLWLRQHG LQWR DQ HTXDO QXPEHU RI SDUWV WKDW FDQ EH FRPSDUHGZLWK WKH VDPH DUHD
SRUWLRQHGLQWRDGLIIHUHQWQXPEHURIHTXDOSDUWV(YHQVWXGHQWVZKRDSSHDUHGWREHQHUYRXV
LQWKHFODVVZHUHNHHQWRGLVFXVVWKLVSURFHVVRIFRPSDULQJWKHHTXDODUHDV)RUH[DPSOH
0DU\DVWXGHQWLQWKHFODVVVWDWHGLQWKHUHIOHFWLRQRIWKHOHVVRQ
:KHQ\RXFRORXUDOOGLIIHUHQW URZVDQG\RXKDYHQ¶WDQ\URZOHIW\RXFDQFRORXU LQRWKHU URZWR
PDNHWKHVDPHRQH0DU\JHVWXULQJWKHFRORXULQJDFWLRQ


*HQHUDOO\WKHVWXGHQWVLQWKLVUHVHDUFKFRQWLQXDOO\UHIHUUHGEDFNWRWKHSK\VLFDODFWRI
FRPSDULQJWKHWZRGLIIHUHQWDUHDV7KHWHDFKHUFRQFXUUHGZLWKWKLVREVHUYDWLRQLQWKHGDWD
DQDO\VLV6KHDOVRVWDWHG³WKHVWXGHQWVDUHQRWPXOWLSOLFDWLYHWKLQNHUV´ ,WDSSHDUV WKDW WKH
VWXGHQWV GLG QRW SURJUHVV WR GLVFXVVLQJ WKLV PXOWLSOLFDWLYH UHODWLRQVKLS DQG WKH DEVWUDFW
PDWKHPDWLFV
,Q WKHVHFRQG OHVVRQ WKH WHDFKHUEHJDQUHTXHVWLQJWKDW WKHVWXGHQWVSOD\
WKH IUDFWLRQ ZDOO JDPH DJDLQ :KHQ GLVFXVVLQJ WKLV JDPH WKH WHDFKHU XVHG D FKRSSLQJ
JHVWXUH WRVXSSRUW WKH LPDJHRI WKHGHOLQHDWHGIUDFWLRQZDOO7KH WHDFKHU WKHQPRYHG WKH
OHVVRQ IRUZDUG WKURXJK GLVFXVVLRQ ZLWK WKH VWXGHQWV FRQFHUQLQJ WKH GLIIHUHQFH EHWZHHQ
LPSURSHUDQGSURSHUIUDFWLRQV$WWKLVVWDJHWKHWHDFKHUVWDUWHGWRLQFRUSRUDWHOLQHDULPDJHV
LQKHUJHVWXUHV7KLVLVQRWHZRUWK\DVWKHWHDFKHUKDGQRWXVHGWKLVJHVWXUHLQWKHSUHYLRXV
OHVVRQ :KHQ FRQGXFWLQJ D PHPEHU FKHFN WKH WHDFKHU FRQILUPHG WKDW LW KDG EHHQ
VXEFRQVFLRXVDQGLWQRWLQKHUSODQQLQJ7KHWHDFKHUXVHGOLQHDUJHVWXULQJDV
VKHH[SODLQHGWRWKHVWXGHQWVWKHLPSURSHUIUDFWLRQVDUH³JUHDWHUWKDQRQH´>VKHPRYHVKHU
KDQGDORQJDQLPDJLQDU\OLQH@6KHUHSHDWHGXVLQJWKHOLQHDUJHVWXULQJWRH[SODLQ³ZKHQ
ZHWDONDERXWPL[HGQXPEHUIUDFWLRQVLW¶VJRWWREHJUHDWHUWKDQRQHEHFDXVHLW¶VDPL[WXUH
RIZKROHDQGIUDFWLRQVVR,FDQKDYHRQHJHVWXUHVDIUDFWLRQRQDOLQHDQGWKHQPRYHGKHU
KDQGVIRUZDUG@DQGDKDOI´
:KLOVWQRWDSODQQHGVHPLRWLFUHVRXUFHWKLVOLQHDUJHVWXULQJWKHQDFWHGDVDQDGYDQFH
RUJDQLVHUIRUWKHVWXGHQWV¶WKLQNLQJZKHQWKH\ODWHUH[SORUHGWKHWDVNZKHUHWKH\KDGWRXVH
DQXPEHUOLQH7KHWHDFKHUWKHQXVHGWKHDFWXDOSDSHUQXPEHUOLQHDQGXVHGKHUODQJXDJH
JHVWXUHVWRFUHDWHDQLPDJHRIDOLQHGLYLGHGLQWRHTXDOSDUWV
Teacher: <RXVKRZPHZKDWVRZKHUH
V WKHZKROHRQHZKHUH
VRQHZKROH"7HDFKHUJHVWXULQJ
DQGSRLQWLQJWRWKHSDSHUPRGHORIWKHQXPEHUOLQH
Jack:/LNHRQHTXDUWHUDQGRQHTXDUWHU
Teacher: 1R7KDW
V RQHZKROH7KDW
V RQHZKROH WKHUH SRLQWLQJ  UHPHPEHU , VDLG WR \RX WKH
WKLFN OLQH LI \RXZDQW WRZULWH WKH QXPEHUXS WKHUH \RX FDQ IRU ZKROH ZKROHV ZKROHV
:KHUH
VRQHTXDUWHU"
>-RVKSRLQWVWRRQHTXDUWHURQWKHQXPEHUOLQH@
Teacher:,I\RXDGGDQRWKHUTXDUWHUWRLWKRZPDQ\TXDUWHUVGR\RXKDYH"
Josh:
The Use of Unplanned Semiotic Resources in the Fraction Lesson 
,Q WKH ILUVW OHVVRQZKHQ WKH WHDFKHUZDV UHYLVLQJDQG UHFDSSLQJ WKH VWXGHQWV¶JHQHUDO
XQGHUVWDQGLQJRISDUWZKROHLWDSSHDUHGWKDWWKHWHDFKHUVSRQWDQHRXVO\GHFLGHGWRFUHDWHD
YLVXDO UHSUHVHQWDWLRQ WR VXSSRUW KHU YHUEDO H[SODQDWLRQ QDPHO\ D GUDZLQJ RQW KH ZKLWH
ERDUGRIHTXDOSDUWVLQDVTXDUH7KLVPRGHOZDVXVHGWRUHIOHFWWKHWHDFKHU¶VRZQWKLQNLQJ
7KHWHDFKHUXVHGKHUJHVWXUHVWRUHYLVHWKHSURFHVVRIFUHDWLQJDUHSUHVHQWDWLRQRIDZKROH
DQGWKHQGLYLGLQJLWHTXDOO\LQWRSLHFHV ,QKHU UHIOHFWLRQRIWKHOHVVRQ WKHWHDFKHUVWDWHG
WKDWVKHSHUFHLYHGLWDVLPSRUWDQWIRUWKHVWXGHQWVWRVHHWKHSURFHVVRIKHUDFWXDOO\VSOLWWLQJ
WKH VKDSH XSL QWR HTXDO SLHFHV 7KH IOH[LELOLW\ RI WKLV VHPLRWLF UHVRXUFH DOORZHG LWWR 
SHUIHFWO\PDWFK WKH WHDFKHU¶V YHUEDO H[SODQDWLRQ'HVSLWH WKH WHDFKHUPRGHOOLQJ WKLV WKH
VWXGHQWVVWUXJJOHGWRUHSUHVHQWXVLQJWKHVHWZRGLPHQVLRQDOGUDZLQJV7KH\DSSHDUHG
WRQRWXQGHUVWDQG WKDW HDFK VTXDUH UHSUHVHQWHG WKH ³ZKROH´  ,WPD\EH WKH FDVH WKDW WKH
FKLOGUHQKDGQRWKDGDORWRIH[SHULHQFHGUDZLQJWKHVHW\SHVRILPDJHVWKHPVHOYHVDQGWKLV
PD\ EH WKH UHDVRQ ZK\ WKH\ VWUXJJOH WR FRPSOHWH WKH GUDZLQJ FRUUHFWO\ 7KH WHDFKHU
UHIOHFWHGLQWKHPHPEHUFKHFNWKDWVKHKDGQRWLFHGWKDWWKHVWXGHQWVGLGQRWKDYHHQRXJK
H[SHULHQFHZLWKWKLVW\SHRIGUDZLQJDQGKDVSXUFKDVHGVRPHVPDOOPDJQHWLFZKLWHERDUG
WRIDFLOLWDWHWKLV


'LVFXVVLRQDQG&RQFOXVLRQ
,Q WKLV UHVHDUFK LW ZDV IRXQG WKDW ZKHQ WHDFKLQJ DERXW WKH SDUWZKROH FRQFHSW RI
IUDFWLRQV LPDJHV ZHUH VXFFHVVIXOO\ FUHDWHG ZKHQ WKH WHDFKHU XVHG D FRPELQDWLRQ RI
VHPLRWLF UHVRXUFHV LQFOXGLQJJHVWXUHV FRQFUHWHPRGHOVDQG ODQJXDJH WR FUHDWH LPDJHVRI
IROGLQJDQGFXWWLQJSDSHURUPDUNLQJDQGFRPSDULQJDUHDVRU OLQHVHTXDOO\7KLV ILQGLQJ
VXSSRUWVWKHQRWLRQWKDWPDWKHPDWLFVWHDFKLQJDQGOHDUQLQJLVDQKROLVWLFDQGVRFLDOSURFHVV
DQG WKDW DOO RI WKHVH UHVRXUFHV DUH LPSRUWDQW 7KH UHVHDUFK ILQGLQJV SUHVHQWHG DERYH
FRQFXUV ZLWK PRUH UHFHQW UHVHDUFK ILQGLQJV 7KRPDV  ZKLFK VXJJHVWV WKDW LW LV
LPSRUWDQWWRKLJKOLJKWWKHFRPSOH[XVHRIDQXPEHURIGLIIHUHQWVHPLRWLFUHVRXUFHVVXFKDV
JHVWXUH DQG ODQJXDJH DV ZHOO DV FRQFUHWH PDWHULDOV WKDW DUH XVHG FRQFXUUHQWO\ LQ WKH
FODVVURRP E\ WHDFKHUV WR VFDIIROG FKLOGUHQ¶V FUHDWLRQ RI DQ LPDJH RU UHDOLVDWLRQ 6IDUG
$Q LPSOLFDWLRQ RI WKHVH UHVHDUFK ILQGLQJV LV WKDW DV SULPDU\ VFKRRO WHDFKHUV SODQ
OHDUQLQJ H[SHULHQFHV WKH\ QHHG WR LGHQWLI\ KRZ WKH XVH RI GLIIHUHQW VHPLRWLF UHVRXUFHV
LQFOXGLQJ FRQFUHWHPDWHULDOV GUDZLQJV ODQJXDJH DQG JHVWXUHPD\EH LQWHUZRYHQ VR WKDW
WKHPDWKHPDWLFDOLPDJHVFUHDWHGIRUVWXGHQWVDUHDVULFKDVSRVVLEOH
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